The hypothermia experiments performed on 
The hypothermia experiments performed on humans during the Second World War at the German concentration camp in Dachau have been regarded as crimes against humanity, disguised as medical research. For almost 50 years, scientists maintained that the study produced valuable, even if not totally reliable, information. In recent years, the results from the Dachau hypothermia preject were glamorized with life-saving potential and a heated ethical dialogue was activated about the use of life-saving but tainted scientific information. In the wake of the debate, an in-depth examination of the scientific rigour of the project was performed and revealed that neither the science nor the scientists from Dachau could be trusted and that the data were worthless. The (6, 7) .
A public debate ensued. Both the ethicists and the media embraced the debate and dramatized the issue as a moral dilemma about saving lives by using data obtained through unethical experiments. The controversy was heated and intense (7, 8, 9) . Along with the promise of advancing science, the lifesaving potential of the data was heavily emphasized but never in my view convincingly documented (8, 9) . Two critical premises about the data produced by the Nazis in Dachau were apparently taken for granted and rarely discussed by the participants in the recent dialogue. First, it was assumed that the results from the hypothermia experiments were scientifically sound and secondly, the claim was accepted that the data had the potential of advancing medical science and of saving lives. In spite of the gross ethical violations and the doubts expressed about the scientific integrity of the study, the reliability of the data had not been investigated (8, 9) . Moreover, the probability that the data from Dachau had become obsolete with the passage of almost a half of a century, had not been entertained. The major advances in knowledge about hypothermia during the last 50 years, accomplished through highly sophisticated technology, should have raised serious questions about the likelihood that work performed with the relatively primitive methods of the early nineteen-forties could contribute appreciably to the prevailing state of the art. Thus, in spite of cogent reasons for scepticism about the quality or value of the Nazi hypothermia data, the reliability of the work that produced the information was not examined.
Some scientists defended the use of the Dachau data on the grounds that similar information would not be available from other sources, as the inhumane experimentation performed in the concentration camps had been unprecedented and in all likelihood would not be repeated (7, 10) . These investigators acknowledged that the science produced in Dachau was flawed and that the chief investigator's credibility was severely compromised but they also insisted that selected results should be regarded as valid because they were consistent with observations published by other reputable scientists (5, 7, 11) . It was further argued that no conclusive evidence had been presented to show that the data were defective and therefore there was no reason to reject the information. A detailed endorsement of the scientific health of the Dachau hypothermia experiments was issued by Robert Pozos in 1989, through a recorded formal lecture (7).
Re-evaluation and the response
Because of lingering doubts about the scientific validity of the Dachau data and my scepticism about the probability that such relatively obsolete information could be useful, I embarked on a thorough examination of the scientific quality of the Dachau hypothermia experiments. In this effort, I studied the Alexander report, reviewed his collected papers and the scientific literature about hypothermia, relied on the knowledge gained from my experience with cooling several thousand patients for heart surgery, and examined available documents about medical experiments in Nazi concentration camps (12) . To 
Scores of letters
The results of my analysis of the Dachau hypothermia experiments were published in the New England J7ournal of Medicine after the customary stringent peer review process (12) . The reviewers accepted the conclusion that the 'science' emanating from Dachau was severely flawed. A companion editorial in the same issue of the journal noted that: 'This evidence is sufficient for Berger to show convincingly that the hypothermia experiments, in addition to being bestial, were poorly designed and sloppily conducted, and the results were contradictory and probably freely fabricated. In short, the hypothermia experiments were scientifically worthless' ... (13) . Scores of letters to the editors addressed the ethical dilemma of using or publishing the Dachau data but none took issue with the determination that the science was unacceptable and the data unusable (14) . In a position paper, authored by 17 
Cursory coverage
During the half-hour BBC programme, only cursory coverage was given to the detailed documentation about the flaws in the scientific methods of the Dachau study. Three prominent ethicists discussed the dilemma about the use of the tainted data and conveyed a distinct impression that in their view the scientific information from Dachau was valid and that its use could save lives. Two concentration camp survivors and a rabbi, with an apparent conviction that the science from Dachau was sound, also voiced opinions about using the data. The body of medical opinion that the Dachau results were worthless, was hardly mentioned and then lost in the enthusiastic discussion about the use of tainted data with the potential of saving lives.
Comments
For nearly 50 years, scientists in the western world referred liberally to the Dachau hypothermia experiments, despite the widespread contempt for the cruelty employed in the conduct of the research and the repeated reservations expressed about the scientific integrity of the project. Surprisingly, the misgivings about the reliability of the results failed to trigger either a full examination of the quality of the work or greater circumspection about citing the study.
The initial misconceptions about the value of the Dachau study may have been fortified in recent years by scientists who in the process of seeking ethical guidance did not, in my view, give sufficient weight to the persistent doubts about the scientific integrity of the work (6,7). Moreover, both scientists and ethicists ascribed to the Dachau data life-saving potential that permitted a dramatic formulation of the controversy in terms of a life-and-death issue, which added greatly to the appeal of the debate. Although the nature of the potentially life-saving data was never to my mind adequately identified, the dramatization intensified the pitch of the controversy. The topic became even more popular as the media joined in the fray. The conclusion, from my in-depth examination, that the science practised in Dachau was inferior, has been accepted by a broad mix of scientists, including peer reviewers, editors of a medical journal, physicians writing to these editors and a state medical society commission on biomedical ethics. It seemed logical that documentation of the scientific flaws in the Dachau experiments would dispel any misconception on the utility of the information and confirm the futility of the ethical debate concerning the use of the data. The logic behind acceptance of selected parts of the data from Dachau deserves further comment.
The proposition by endorsers of the Dachau data that the study 'as a whole' cannot be trusted but selected items are valid and can be used, contravenes, in my view, fundamental standards of the scientific process. The Dachau hypothermia experiments featured fraud and incompetence performed by an investigator who was a habitual liar, so that no part of the project can be trusted even if selected components happen to be in agreement with data produced by others. The flaws pervade the whole work and do not permit separation of the results into credible and non-credible categories any more than the truth can be discerned from the utterings of a habitual liar (19 (20) . In view of the body of medical opinion that the Dachau hypothermia experiments did not produce usable scientific information, the continued reliance even on parts of the data must be questioned. I am compelled to challenge the view that the pseudoscience practised in a Nazi concentration camp was genuine science and to debunk a misconception that the scientific quality of tainted data is irrelevant to ethical dialogues. The debate about the use of the Dachau hypothermia data has already created what I consider to be an erroneous favourable impression about the scientific quality of at least one flawed Nazi medical project, and has in my view helped to advance, perhaps unwittingly, the assertion by Holocaust 
